Activation of the protein p7OS6K via ERK phosphorylation by cholinergic muscarinic receptors stimulation in human neuroblastoma cells and in mice brain.
Stimulation of cholinergic muscarinic receptors has been shown to provide substantial protection from DNA damage, oxidative stress and mitochondrial impairment, insults that may be encountered by neurons in development, aging, or neurodegenerative diseases. A study recently indicated that the activation of muscarinic receptors in astrocytoma cells modified the expression of the kinase p70S6K involved in the translational control. The translational control is in part regulated by a cascade of phosphorylation affecting proteins of the anti-apoptotic way controlled by mTOR (mammalian target of rapamycin) and the pro-apoptotic way controlled by PKR. The aim of our study was to investigate the effect of cholinergic muscarinic stimulation by an agonist oxotremorine on the anti-apoptotic way of translational control, in human neuroblastoma cells and in mice brain. Our results showed that muscarinic receptor activation significantly increased the expression of phosphorylated p70S6K, eIF4E and ERK without modification of mTOR activity in neuroblastoma cells and in cerebral cortex and hippocampus of mice, suggesting a stimulation of protein synthesis. Our findings support the notion that synaptic activity, through activation of neurotransmitter receptors, can provide substantial support of cellular survival mechanisms and suggest that loss of such synaptic input increases vulnerability to insult-induced programmed cell death.